Effects of thyroid hormone on the action potential and membrane currents of guinea pig ventricular myocytes.
We studied the effects of thyroid hormone on the action potential and membrane currents recorded from enzymatically dissociated guinea pig ventricular myocytes, by means of the whole-cell recording technique. Hypothyroidism was associated with an increase in action potential duration, whereas hyperthyroidism was associated with a decrease in duration. These effects are similar to those reported in multicellular preparations. Hypo- and hyperthyroidism were also associated with a decrease and an increase, respectively, in the slope of the action potential plateau. Resting potential and action potential amplitude were unaffected by the alterations in the thyroid state. The voltage-clamp experiments revealed that as compared with euthyroid myocytes, the peak calcium current was bigger in hyperthyroid myocytes and smaller in hypothyroid myocytes. The potassium outward current (at a membrane potential = 50 mV) was of similar amplitude in hypo- and euthyroid myocytes and bigger in hyperthyroid myocytes. Our major conclusion is that thyroid hormones regulate the amplitude of the calcium current and that this effect may be responsible in part for the modulation of myocardial contractility by thyroid hormones.